Identification of two tungstate-sensitive molybdenum cofactor mutants, chl2 and chl7, of Arabidopsis thaliana.
The characterization of mutants that are resistant to the herbicide chlorate has greatly increased our understanding of the structure and function of the genes required for the assimilation of nitrate. Hundreds of chlorate-resistant mutants have been identified in plants, and almost all have been found to be defective in nitrate reduction due to mutations in either nitrate reductase (NR) structural genes or genes required for the synthesis of the NR cofactor molybdenum-pterin (MoCo). The cholorate-resistant mutant of Arabidopsis thaliana, chl2, is also impaired in nitrate reduction, but the defect responsible for this phenotype has yet to be explained. chl2 plants have low levels of NR activity, yet the map position of the chl2 mutation is clearly distinct from that of the two NR structural genes that have been identified in Arabidopsis. In addition, chl2 plants are not thought to be defective in MoCo, as they have near wild-type levels of xanthine dehydrogenase activity, which has been used as a measure of MoCo in other organisms. These results suggest that chl2 may be a NR regulatory mutant. We have examined chl2 plants and have found that they have as much NR (NIA2) mRNA as wild type a variable but often reduced level of NR protein, and one-eighth the NR activity of wild-type plants. It is difficult to explain these results by a simple regulatory model; therefore, we reexamined the MoCo levels in chl2 plants using a sensitive, specific assay for MoCo: complementation of Neurospora MoCo mutant extracts.(ABSTRACT TRUNCATED AT 250 WORDS)